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Note here that in developing Eq. (27.32) we take V = P/2, after partial differ¬ 
entiation is completed. Hence, the integration is accomplished with the aid of 
dM/dV = R (cosa — cost?). In dealing with the reactions, it may be advisable to 
employ a different symbol as long as it can be treated as an independent quantity. 
In this particular case, one-half of the arch behaves as a curved cantilever under the 
action of end load V. In performing a quick check on the derivation, it is helpful 
to examine the two bracketing conditions. For instance, when a = 7r/2, G x = 0, 
and for a = 0, G x = 0.1781, which is consistent with a standard deflection formula 
for a semicircular arch and with the value of K 1 given in Fig. 25.3. Note that G x 
corresponds to P/2 loading, so that K x = 2G x = 0.3562 at <}> = 7r/2. To facilitate 
the calculations, the deflection factor G x is plotted in Fig. 27.11. 


PIN-JOINTED ARCH 

Consider next a pin-jointed arch with a central, concentrated load as shown in 
Fig. 27.12. As indicated in Chap. 8, the conditions of static equilibrium are here 
insufficient for the determination of a horizontal reaction H p . Static equilibrium 
tells us only that the horizontal reactions must be equal and opposite in direction. 



Fig. 27.11 Deflection factor for a simply supported arch. 



